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Key Take Home Training Topics

AFeatures of continuous monitoring study designs

AAN examination of use of continuous monitors and their
application

AExamples of continuous monitors, especially low cost
Sensors

AData quality features one must consider
AResources available to you on sensor selection
AMonitoring decision making



e Y OUP INStructor-Ron Williams

A35 year veteran of academic, private institution, and
government-based environmental or associated research
programs

ACurrently, the Project Lead for EPA-ORD6s Air, C
andEnergyos Emerging Technol oo

AHas designed and executed studies involving the collection
In excess of 10K participant days of environmental
measures involving both continuous and time integrated
monitoring (personal, indoor, outdoor, ambient)

AContact Info: Ron Williams
A Phone: 019 541 2957
A Email: williams.ronald @epa.gov



Disclaimer

AMention of trade names or commercial products does
not constitute endorsement or recommendation for use
and are provided here solely for informational purposes
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Be Careful of What You
Ask For é

Anyone who has ever conducted extensive
continuous monitoring and then had to deal
with making sense out of It
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Value of Continuous Measures

AProvides greater understanding of time and location changes
of environmental conditions

AHas the potential of defining critical episodic events that
would otherwise not be discovered

AHelps to define the validity of the data measurement itself
ANeeded anytime a mobile measurement is required
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Changing Conditions and Site Comparisons
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Continuous Mobile Monitoring
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AThe amount of data being produced can become
staggering. As an example:

I A single monitor operating 24 hrs/day @ 1 second time resolution
for 1 week would produce >600K one second data points!

ANeed for more sophisticated data recovery and
manipulation software. Excel normally does not meet this
need. Often earth mapping software is required to make
sense of the data (visual representation)

AMonitors are not without bias and noise. Some pre-
determined plan should exist for reducing this effect (either
during or following data collections). The basic bias and
noise features of the monitor should be known before
sampling Is initiated
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Examination of
Continuous Monitoring
Applications
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= A Typical Regulatory Monitor

Aroduces data of known value and highly reliable

AStationary- cannot be easily relocated

Anstruments are often large and require a building to support their operation
AExpensive to purchase and operate (typically > $20K each)

ARequires frequent visits by highly trained staff to check on their operation
KOften operate for 10+ years before needing to be replaced
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Anexpensive ($100 to $5000) to purchase

Adighly portable and easy to operate (often mobile)
MARequires little or no training to start collecting data
Anexpensive to operate (replace or recharge batteries)
ALifetime of service not expected to exceed 1-2 years
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Metal Oxide (MOS), Electrochemical and Light Scattering Sensors

___ozone__3
03.84 1652000 ;

. 082 -

Arhe most widely available of all
sensor types

Anexpensive ($15-$300)
Advailable in a wide array of
pollutants

AOften not specific to any one
pollutant

ACo-factors often influence their
output

AResponse relational to some given
parameter

Photo credit: http://www.alpha-sense.com/

A ight scattering sensors dominate
market

ACost varies ($50-6000)

ASensitive to RH and stray light
ASize definition varies widely

AJnit output definition varies widely
Aerosol composition influences
response

Aot true mass measurement
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Air Pollutant of
Interest

Ozone_(O,)

Carbon monoxide
(CO)

Sulfur dioxide

(SOy)

Nitrogen dioxide

(NO,)

Carbon dioxide
(CO,)

Volatile organic
compounds
(VOCs)

Benzene (an
example of a VOC
and air toxic)

Fine particulate
matter (PM, 5)

Particulate matter
(PMy)

Black carbon (BC)

Typical Pollutants of Interest

Type

Secondary

Primary

Primary

Primary and
Secondary

Primary

Primary and
Secondary

Primary

Primary and
Secondary

Primary and
Secondary

Primary

Source Example

Formed via UV (sunlight) and
pressure of other key pollutants

Fuel combustion i mobile
sources, industrial processes

Fuel combustion i electric
utilities, industrial processes

Fuel combustion i mobile
sources, electric utilities, off-
road equipment

Fuel combustion i electric
utilities, mobile sources

Fuel combustion (mobile
sources, industries) gasoline
evaporation; solvents

Gasoline, evaporative losses
from above ground storage
tanks

Fuel combustion (mobile
sources, electric utilities,
industrial processes), dust,
agriculture, fires

Dust, fuel combustion (mobile
sources, industrial processes),
agriculture, fires

Biomass burning, diesel
engines

Useful
Detection
Limits

10 ppb

0.1 ppm

10 ppb

10 ppb

100 ppm

1 €§/ m

0.017 10 pg/ms

5 pg/m?3
(24-hr)

10 pg/m3
(24-hr)

0.05¢ ¢gm?

Range to
Expect Level
0-150 ppb 75 ppb (8 hr)
9 ppm (8 hr
0-0.3 ppm ppm (8 )
35 ppm (1 hr)
75 ppb (1 hr
0-100 ppb PP (1 hr)
0.5 ppm (3 hr)
100 ppb (2 hr
0-50 ppb ppb (1 hr)
53 ppb (1 yr)
350-600 ppm None
5100 €g/ m
(total VOCs) None
0-3 €g/ m None
0-40 ng/m?3 35 nmg/m3 (24 hr)
(24-hr) 12 e3glUym
0-100 ng/m? 150 ng/m3
(24-hr) (24 hr)
0-15 pg/ms None

EPA/600/R-14/159 (June 2014)
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Application Area Pollutants
Education and Al
Information
Hotspot
Identification and All

Characterization

Criteria pollutants,

S:Apg):\i?r?nntal Air Toxics (incl.
9 VOCs)
Personal Al
Exposure

Precision
and Bias

Error

<50%

<30%

<20%

<30%

Data

Completeness*

O 50%

O 75%

O 80%

O 80%

Possible Sensor Tiers

Rationale (Tier I-1V)

Measurement error is not as important as simply
demonstrating that the pollutant exists in some
wide range of concentration.

Higher data quality is needed here to ensure that
not only does the pollutant of interest exist in the
local atmosphere, but also at a concentration
that is close to its true value.

Supplemental monitoring might have value in
potentially providing additional air quality data to
complement existing monitors. To be useful in
providing such complementary data, it must be
of sufficient quality to ensure that the additional
information is helping
rather than making the situation less understood.

Many factors can influence personal exposures
to air pollutants. Precision and bias errors
suggested here are representative of those
reported in the scientific literature under a variety
of circumstances. Error rates higher than these
make it difficult to understand how, when, and
why personal exposures have occurred.

EPA/600/R-14/159 (June 2014)



s - Example - PM Sensors
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SPECK MET ONE

AIRBEAM




“ER._.  Example- Gas Sensors

Agency

SENSARIS AIR CASTING CAIRCLIP

AirCasting App AirCasting Air Monitor

AQ EGG NODE




